The demands for evening engineering education of graduate level in the greater Boston area by Raymond, Jack D
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1948
The demands for evening
engineering education of graduate
level in the greater Boston area
https://hdl.handle.net/2144/5909
Boston University
f: d . 
II ~e..nti e-e.. rCI r~ · 
I K~ y ,-t,C \ k { J :r. p . 
I I C(·l{ 1 
======~~~~-eJ~-======================================~======= 
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
THE DEMANDS FOR EVENING ENGINEERING 
EDUCATION OF GRADUATE LEVEL IN 
TEE GREATER BOSTON AREA 
Service Paper 
Submitted by 
JACK D. RAYMOND 
(B.S.M.E. University of Wyoming, 1943) 
In partial fulfillment of requirements for 
the degree of Master of Education 
FIRST READER: 
SECOND READER: 
1948 
v I 
J. Wendell Yeo, Ph .D., Professor of Education /1 
Dugald s. Arbuckle, Ph.D., .Assistant Professor !! 
of Education ~~ 
Boston Uni,w-r:itv 
School of Educa~ton 
-...... library 
' CF...APTER 
I 
I 
II 
III 
IV 
v 
VI 
'i BIBLIOGRAPHY 
I APPENDIX 
TABLE OF CONTENTS 
TITLE 
DEFINING THE PROBLEM 
THE JUSTIFICATION FOR POSTGRADUATE 
EVENING ENGINEERING EDUCATION 
. PROGRAMS OF EVENING ENGINEERING 
EDUCATION IN THE UNITED STATES 
Activities Outside of the Greater 
Boston Area 
Evening Engineering Education in 
the Greater Boston Area 
PROCEDURE 
Preparation of the Questionnaire 
Distribution of the ~uestionnaire 
RESULTS OF T1lli SURVEY - CONCLUSIONS 
Chemical Engineering 
Civil Engineering 
Electrical Engineering 
Industrial Engineering 
Mechanical Engineering 
Total Response 
Evening Preferences 
Comments 
SUiviMARY, CONCLUSIONS, AN.!J RECO~/ll• ,1EI-.JDATIONS 
I 
II 
I 
II 
II 
PAGE 
1 
6 
14 
14 
18 
23 
23 
26 
28 
32 
32 
37 
37 
38 
38 
40 
I 42 
I 
43 II 
I 
45 \, 
~.?. 
I! 
---------==~F===========================================================9F======== 
TABLE 
I. 
II. 
III. 
IV. 
v. 
VI. 
VII. 
VIII. 
IX. 
x. 
I 
i 
LIST OF TABLES 
Expressions of Interest in Evening Courses as 
Determined by Response to .Announcement in 
Journal of Engineering Societies of New England, 
PAGE 
October 7, 1946. 2 
Continuation of Study by Recent Engineering 
Graduates. 8 
Continuation of Study by Older Engineering 
Graduates. 9 
Evening Graduate Engineering Enrollment as of 
November 1, 1947. 19 
Farticipating Firms and Organizations. 29 
Comparison of Distribution of Participating 
Engineers in this Study - Proportionate 
Representation of Groups of Engineers as 
Revealed by Other Sources. 33 
Interest in Courses, Programs, and Day Preferences 
as Indicated by Tabulated Resuits of Questionnaire 
Response 34 
Interest in Courses, Programs, and Day Preferences 
as Indicated by Tabulated Results of Questionnaire 
Response (Omitting Results from Stone and Webster). 35 
Engineering Group Interests in Courses and 
Programs 36 
Engineering Group Interests in Courses and 
Programs (Excludin8 Stone and Webster -~ Engin-
eering Corporation}. 
36 I 
,I 
II 
I 
FIGURE 
1. 
2. 
LIST OF FIGURES 
Day Preference by Groups 
Total Day Preference 
PAGE 
41 
41 
ACKNOWLEDGEMENT 
The writer wishes to acknowledge his 
sincere appreciation to those who have 
aided him greatly in the preparation 
of this paper. Especial thanks are 
given to Dr. J. Wendell Yeo, faculty 
advisor, Dean William c. Vfuite, Pro-
fessor Frederic Weaver and Miss Mildred 
Pimental. 
PREFACE 
"The problem of engineering education is 
to determine and to meet the progressive 
demands of a rapidly changing civiliza-
tion. Wnat constitutes these demands is 
a question being considered by the educa-
tors, by engineering societies, by organ-
izations of industries and public utilities 
and by others. Unfortunately, there has 
been almost no coordination of effort, and 
there is lack of agreement on even funda-
mental objectives. The first necessity then 
would seem to be an investigation to deter-
mine just what the facts are •••• 
The fundamental requirement is to in-
vestigate comprehensively the facts bearing 
on engineering education in its several 
fields and to arrange and present the re-
sults. • • • 
There shall be coordinated as far as 
possible the various agr~cies interested in 
engineering education."-' 
~Society for the Promotion of Engineering 
~ducation, Report of the Investigation of 
Engineering Education, 1923-1929, Vol. 1, 
P• 8, Lancaster Press, Lancaster, Pa., 1930. 
CHAPTER I 
DEFINING THE PROBLEM 
Eshbach,l/in his article on Adult Technical Education in 
Metropolitan Areas states: 
The development of evening graduate study doubtless 
will be followed with considerable interest, for it sug-
gests an effective means for the engineer to continue his 
education after graduation and offers also a solution to 
the economic problem of financing graduate study after 
considerable investment has already been made for under-
graduate work. 
As an initial endeavor to determine what the reaction 
of Boston engineers would .be to the development of such a 
program, the Engineering Societies of New England (hereafter 
referred to as ESNE) Committee on Engineering Education and 
Professional Development~requested in their journal of October 
?, 1946 all those interested to make their desires known. 
The response was questionable. Out of a distribution 
list of seven thousand members, there were only 165 replies. 
Three companies evidenced enough interest to prepare quest-
ionnaires and circulated them among their engineers. Breakdown 
of the total response is given in Table I. 
1/0vid W. Eshbach, "Adult Technical Education in Metropolitan 
1
Areas", Electrical Engineering, 51: 698-?0i, October, 1932. 
2/"Prospective Evening Engineering Courses of College Grade," 
dOurnal of the Engineering Societies of New England, 14: 
1 October 7, 1946. 
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Source 
of 
respondent 
Replies to 
ESNE* 
Raytheon Mfg. 
Co. 
TABLE I 
EXPRESSIONS OF INTEREST IN EVENING COURSES .AS DETERMINED 
BY RESPONSE TO ~TNOUNCE1~ENT IN JOUGU~AL OF ENGINEERING 
SOCIETIES OF NIDV ENGLAND, OCTOBER?, 1946 
Number Interested Interested 
of undergraduate work graduate work 
replies Civil Electr. Mech. Other Civil Electr. Mech. 
55 8 8 10 4 ? 9 5 
21 9 2 10 
Submarine Signal 
Co. 48 20 1 2 13 
Fay, Spofford, 
&. Thorndyke 41 18 3 3 13 2 2 
Total 165 26 40 16 6 20 34 16 
Total undergraduate Total graduate 
of 88 of ?5 
*Total number of replies includes t wo replies in which a specific field 
of interest was not indicated. 
Other 
2 
3 
5 
It was felt that despite the very small return, the 
Committee possessed enough information to show· evidence of a 
real demand and asked the executive officers of the local 
engineering colleges to determine their reaction as to ~nether 
or not an evening program could be organized. I 
The results of the considerations of the Deans of Harvard 
University, Massachusetts Institute of Technology, NortheasterJ 
University, and Tufts College were presented by Dean William 
c. Vfhite!lof Northeastern University in a letter tothe 
Committee as follows: 
1. 
2. 
3. 
4. 
5. 
6. 
There is a definite need for professional development I 
through formal engineering courses of fered in the 'I 
evening. I 
That the engineering schools of this area recognize 'I 
a responsibility to cooperate in helping to meet 1 
this need. 1 
That under present conditions, which are likely to II 
continue for at least a couple of years, the faci- 1 
lities of our engineering schools •••• will not 1 
be in a position to handle very much additional load 
at night. 
That the greatest immediate need is for advanced 
technical courses in special fields which would 
enable young engineers in service to obtain further 
theoretical training along professional lines, such 
courses to be self-supporting. 
That the emphasis should be upon courses that will 
provide appropriate professional development for 
people who have already achieved the bachelor's 
degree in engineering 0r equivalent background, 
without regard to .credit towards an advanced degree. 
Because of residence requirements and other reasons 
it is not now feasible to contemplate sequential 
evening programs leading to the master's degree. 
That it would not be wise under present circumstances 
• • • • to attempt the establishment of six or eight II 
Y"Evening Engineering Courses - - Progress Report" .Journal 
of -the Engineering Societies of New England 15· 1 'March 17 1947. ' • ' y ' 
II 
I 
I. 
,I 
!I 
I' 
3 
year evening curricular leading to the bachelor's degree 
in engineering. Boston may some-day provide this type of 
evening work, but at present it would seem neither nec-
essary nor wise to embark upon such a project. 
to whether the unexpected, yet apparent, demand for courses 
of graduate level really is existent and of what nature it is. 
The problems of engineering education and the further 
professional development of the engineer are an active interes1 
of the ESNE. Since further evidence was undoubtedly needed to 
reveal more adequate information concerning to this specific 
problem, the ESNE evidenced their continued interest in this 
line of endeavor by sponsoring the research on this problem. 
Certain leaders in engineering education in Boston have also 
contributed greatly to the paper from their knowledge of exist-
ing conditions. Their assistance has been invaluable. 
The objective of this paper, then, is to determine if a 
demand for graduate level engineering courses exist, what spec-1 
ific courses are in demand, and whether the engineer would be 
interested in working on a program leading to an a dvanced 
degree or whether he is merely taking the course to further 
/ 
~ j -~~ __ j -'=============~==========j=#=,!=· ==5 
'I I ! his professional knowledge and development. 1 
The procedure followed to attain this objective was by ,
1
·
1 
means of a questionnaire study. An inquiry form was designed 
I to ascertain certain components of the demand that may exist. 1 
This inquiry form was distributed to graduate engineers in the 
greater Boston area. The method of distribution was to estab-
lish a mailing list of certain industrial organizations and 
professional engineers in Boston who were considered to have 
graduate engineers in their employment. A letter was sent to 
each requesting their cooperation in this study. If these 
firms wished to participate, inquiry forms were sent to them 
the quantity they desired. From the returns received enough 
information was secured to warrant immediate consideration on 
ways and means to meet the apparent demand. 
Chapter II will discuss the justification for postgraduate! 
I evening engineering courses. Programs of evening engineering 
education in the United States will be presented in Chapter IIII 
j In the fourth chapter the procedure of the study is considered. 
I Results of the study are given in Chapter V. The final chapter 
11 will summarize the study and present certain conclusions and 
II recommendations. 
I 
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CHAPTER II 
THE JUSTIFICATION FOR POSTGRADUATE 
EVENING ro~GINEERING EDUCATION 
Alth9ugh the field of research in this area has been of 
extremely limited nature, many writers have expressed their 
feelings and philosophied about the necessity of the engineer 
continuing his professional development by means of further 
academic work. Emphasizing the need for continued profession 
al study, George A. Orrok says,!/ 
The mechanical engineer must not think that he has 
ended his education with h i s college degree; for his 
student days have just begun, and he must spend many 
hours of arduous labor in broadening his outlook so as 
to be able to tackle with some chance of success, the 
many problems which will confront him in the practice 
if his chosen profession. It is probable that in every 
year after graduation if he is to be successful in his 
profession, he will have spent at least as much time in 
the acquiring of knowledge as he has per annum in his 
college course; and the field is ever vddening and deep-
ening as each additional discovery or application is 
made. 
Speaking in more general terms, the Cleveland Foundation 
Committee in its Survey of Higher Education in Cleveland has 
this to offer: 
Furthermore, it is recognized by most educators 
that a university in a large city must meet the problem 
of educating the majority of the persons qualified for 
its instruction and such an institution can no more 
1} Orrok, George A., et al, Vocational Guidance in Engineer-
Tng Lines, p. 72·73, The Mack Pr~nt1ng Company, Easton, Pa. 
1933. 
6 
II 
- II 
neglect the field of evening education than can a state 
university refuse to do extension work, or a department 
of education be indifferent to teacher training. It 
would be easy, if necessary, to prove the obligation of 
universities located in cities to organize work of high 
standard, with opportunities for the worker equal to 
those open to the more fortunate day students, who are 
supported by their parents. Experience has shown that 
such work is remarkably successfui;and bears astonish-
ingly good fruits in communities. 
The committee on Graduate Study of the Society for the 
Promotion of Engineering Education recognized evening study 
by saying: 
Evening graduate ~udy is accepted to be of the same 
significance as graduate study in the day. Its coop-
erative features of maintaining close associ~tion with 
industry are recognized to be of importance.~ 
Significant facts were brought to the forefront as a 
result of a study conducted by the Board on the Investigation 
of Engineering education. In his discussion on post-colleg-
iate engineering education, . Beal~ pointed to these facts by 
commenting:; 
It is evident, however, tha t the proportion who 
continued their education by some means is large for 
both groups - 83.4 per cent for the recent graduates, 
89.6 per cent for the older group. Equally significant 
are the facts that 62.8 per cent of the older graduates 
1/ The Cleveland Foundation Committee, Survey of Higher Educa-
tion in Cleveland, pp 415-416, 1925. 
~ Committee on Graduate Study, Society for the Promotion of 
Engineering Education, "A Manual of Graduate Study in Engin-
eering" Journal of Engineering Education 35: 615-652, June, 
1945. 
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TABLE II 
CONTINUATION OF STUDY BY RECENT 
ENGINEERING GRADUATES 
Study of 3933 recent graduates 
Description 
Positions requiring study 
Positions not requiring study 
No reply 
Total 
Study supe r vised by employers 
Study not supervised by employers 
No reply 
Total 
Study along lines of college course 
Study not along lines of college course 
No reply 
Total 
Continued interest in and study of 
cultural subjects 
Interest in study of cultural subjects 
not continued 
No reply 
Total 
Number Per cent 
2909 ?4.0 
88? 22.5 
_J&l. 3.5 
3933 100.0 
1105 28.1 
2255 57.3 
5?3 14.6 
3933 100.0 
2222 56.6 
1059 26.8 
652 16.6 
3933 100.0 
1693 43.1 
1346 34.2 
...Q2i 
3933 
~ 
100.0 
8 
TABLE III 
CONTINUATION OF STUDY BY OLDER 
ENGINEERING GRADUATES 
Description 
Study of 2336 older graduates 
Number 
Graduate work in a college or 
university 
Extension, correspondence, or 
similar courses 
Courses given by, supervised or 
required by employers 
Systematic self-regulated study 
Such unsystematic study as work has 
demanded 
Other varieties of study 
No studies along technical lines 
320 
367 
180 
445 
1464 
146 
242 
Per cent 
13.7 
15.7 
7.7 
19.1 
62.8 
6.3 
10.4 
reported such unsystematic study as work has demanded; 
that 74 per cent of the recent graduates occupied posit-
ions which required study; that opportunities supervised 
by employers seem to have increased; and that the role 
played by the colleges is relatively slight. 
The forementioned study and its results are given in 
Tables II and III. 
Further emphasis is given this study by the comments 
given in the report of the Board oft the Investigation of 
Engineering Education.1/ This report states: 
1/Soeiety for the Promotion of Engineering Education, Report 
of the Investigation of ·En.gineering Education, 1923-1929, 
Vol. 1, p. 245, Lancaster Press, Lancaster, Pa., 1930. 
9 
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The most significant points in the matter of the 
continuation of study by graduates seem to be, first, the 
large proportion who have continued their education, and 
second, the relatively small participation in this work 
by colleges themselves. It is believed that engineering 
colleges may well give §erious consideration to means of 
exe·rcising greater influence over the intellectual life 
of their graduates and of guiding and directing their stud· 
ies in such a way as to insure . a maximum result for the 
time and energy expended. 
It is apparent that with the high proportion of engineers 
who continue their professional development and the correspond-
ing small proportion of engineering institutions of higher 
learning that there exist-s an incongruous element. Actual 
academic postgraduate work should have a definite and more 
substantial position in the professional development of the en- I 
gineer than has existed heretofore. 
One important function of the Engineers' Council for 
Professional Development (ECPD) is directly concerned with this 
situation. Along with the other important functions of improv-
ing the selection, the education, and the methods of recognizing 
attainment by engineers, the ECPD is very much concerned with 
"the establishment, development, and maintenance of appropriate 
programs of post-college training through which the young engin-
eer may keep up with rapidly moving technical developments while 
fi e is accomplishing his professional apprenticeship in practical 
experience .'il/ 
I 
The troubled world situation of this day gives emphasis to 
1/The ' Engineers' Council for Professional Development, ECPD-A Challenge, p • . 5, 194?. 
lO 
this statement ' by John Mills.11 
It should not have required the development ot an 
atomic bomb to direct attention to the political import-
ance of science and engineering. Nor to emphasize for 
scientists and engineers their relationship to the world 
society of which they are a part. Those recognitions are 
by-products which may prove to be more influential than 
the bomb itself. 
Rapidly advancing technological developments require the 
engineer to strive and keep abreast with the .special interests 
of his particular field. Not only must the engineer be able t 
meet the professional competition within the field but he must 
be alert to new developments and keep himself refreshed on the 
previous knowledge he has attained. The demands of society on 
the scientist and the engineer are especially heavy now - not 
only demands for new improvements and conveniences but a more 
realistic approach ~o a peaceful atomic age - an age ushered i , 
by scientists and engineers under the pressure of war. I 
The engineer must be prepared in order that his technical 
knowledge and skill may be instantly called upon in the event 
of a national emergency. World War II served to indicate the 
need for technically trained manpower. Especially short in 
this categor~ were the research engineers - the engineers who 
had through continuous study and investigation proved them-
selves to be if inestimable value to the country in the 
scientific pursuits followed during the war. 
I 
Graduate education is the answer to many of these require- 1 
i/Mills, John, The Engineer in Society, r, D: 
Tnc., New York, 1946. 
ments. Of course, such education is only one phase of the 
professional development of the engineer. This graduate ed-
ucation has to be more than vocational and professional. It 
should give especial attention to the humanistic approaches, 
personality development, creative thinking and cultural under-
standing. 
To deny such an education to an engineer simply because 
he is unable to pursue courses in the regular day school would 
I be folly. Educational institutions must begin to realize that 
the doors of learning cannot be closed at 5:00 P.M. The law of 
supply and demand must function. If adequate demand is indic-
ated, schools should supply the necessary instruction other-
wise they are making a contribution to wasted educational 
facilities and resources that cannot possibly be salvaged. 
The late William E. Wickenden,l/noted engineering educat-
or in his famous speech "The Second Mile", said: 
All our experience suggests that the further possib-
ilities in the mile of voluntary advancement are much more 
hopeful than those in a lengthened mile of discipline. 
Growth in voluntary postgraduate enrollments has been 
going forward at a truly surprising pace. The ratio of 
master's degrees to bachelor's degrees has passed one to 
ten, and that of doctorates is close to one in a hundred. 
Especially important is the fact that so many of these 
advanced students have discovered needs and tastes for 
further study in their early professional experience and 
are now going forward with a strong individual purpose 
and not merely as passengers on an academic conveyor. 
If the justification for any proposed program can be based 
1/Wickenden, William E., "The Second Mile", Electrical Engineer_! 
Tng, 61: 242-24?, May 1942. 
-··z 
_.i_ 
upon the works of the writers in the field, there certainly is . 
an apparent abundance of philosophical comment to warrant the 
establishment of a program. However, what has been accomplishea 
will be shown to be slight. The basis for the establishment 
of any program cannot be founded upon philosophies but must 
have a more definite bottom based on actual demand. Recourse 
to the history of evening engineering programs in the United 
States would seem to be the initial step in a realistic 
to the solution of the problem of this study. 
CHAPTER III 
PROGRAMS OF EVENING ENGINEERING EDUCATION IN 
THE UNITED STATES 
I. ACTIVITIES OUTSIDE OF THE GREATER BOSTON AREA 
The development of programs of evening engineering educ-
ation has appeared to flourish best in the metropolitan areas 
especially New York City. Eshbach!/ supports this by saying: 
It is a characteristic. of our 145 undergraduate 
engineering schools that many of them are located in 
relatively small communities and that upon graduation 
their students migrate to the larger metropolitan and 
industrial areas. It is in these areas that the greatest 
possibilities are offered for the development of post-
graduate instruction as well as other forms of engineer-
ing education, such as cooperative courses and intermed-
iate technical instruction. 
One of the first institutions to offer technical evening 
courses was the Cooper Union Free Night School of Engineering 
and Institute of Technology in New York City. Peter Cooper 
founded this school in 1859 for the main purpose of giving fre 
evening classes in the principles of science and their applic-
ation to industry. Since its inception over 200,000 men and 
women have received free education there. 
A pioneer in the field of evening graduate engineering 
study is the Brooklyn Polytechnic Institute. Evening technical . 
I 
II 
·I 
II 
ll 
courses were established there in 1904. A large number of 
1/Eshbach, op. cit. 
j _4 
students are taking advantage of the courses offered at the 
Institute and qualify themselves in two to three years for an 
advanced degree. During the course of their studies the stu-
dents insure the quality of evening course standard by prod-
ucing some of the most outstanding academic work of the 
Institute. "These students are doing some of the most earnest 
most intelligent, and most successful work that is being done 
in the Institute."!/ 
Other institutions offering evening technical courses and 
the date of their establishment in the New York Industrial 
Area are as follows:!/ Mechanics Institute, 1858; Cooper 
Union Free Night School of Engineering and Institute of Tech-
nology, 1859; Newark Technical School and Newark College of 
Engineering, 1885; Pratt Institute, 1890; The Polytechnic 
Institute of Brooklyn, 1904; Columbia University, 1905; The 
College of the City of New York, 1916; New York University, 
, 
1922; Rutgers University, 1925; Stevens Institute of Tech-
nology, 1938; : 
Because institutions of higher learning have failed to 
recognize and meet an apparent demand for evening work, some 
industries have taken the initiative and are providing their 
YHarvey, Nathaniel Davis,"Toward a Broader Horizon", Journal 
of Adult Education, 4: 301-304, June, 1932. . 
2/Chamber of Commerce of the State of New York, "Survey of 
Adult Technical Education in the New York Industrial Area, 
p. 36' 1933. 
_15 
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that conducted in the Bu~~alo area under the -direction of 
Cornell University. 
Courses similar to the program of Westinghouse are given 
I 
I 
j1 !/Westinghouse Graduate Study Program, Announcement of 
1
1 !947-1948, p.7 • 
.I 
Courses II 
I 
I 
1_6 
II 
I 
!~ -7 
in the Washington D. C. area by the United States Department 
of Agriculture and another program also offered in Washington 
is given by the Naval Research Laboratories with the cooperat-
ion of the University of Maryland_. 
As an adjunct of this study, letters of inquiry were sent 
to several engineering societies, local and national, through-
out the United States, to determine if there were graduate 
programs for the engineers in their area. The list of organ-
izations contacted and the form letter used will be found in 
Appendix B and c. Out of seventeen inquiries dispatched, th~eJ 
I 
did not respond, twelve responded with information that no 
surveys had ever been conducted in their area to determine the 
need :ror evening engineering cour~es and that there was little 1 
or no activity in furnishing evening engineering courses of J 
graduate level. The respondents in the New York City area did 
indicate the tremendous strides that had been taken by that 
area in this phase of engineering education. Most of the 
respondents indicated an active interest on the part of their 
engineers for further professional development. Similarly, 
the many engineering educators, as commentary writers, have 
said much about what should be done, but what little has been 
done is way out of proportion to the apparent demand. 
The other area report~ng activity in this field was the 
Milwaukee area. In 1946, the Engineers' Society of Milwaukee 
and the Wisconsin Society of Professional Engineers was ins tru- \
1 
mental in establishing graduate courses in Milwaukee by means ' 
I 
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of the University of Wisconsin Extension Division. Extensive 
guidance and professional development programs for the benefit 
of the junior engineer are of the main concern in that locale. 
Many educational institutions are reporting activity in 
establishing evening graduate programs. Enrollment for the 
advanced degrees bas increased 166 per cent since 1940-1941. 
The basis for this figure is confirmed by an analysis of a 
report of graduate engineering students, enrollment as of 
November 1, 1947 .Y An abstract of this report is presented 
in Table IV. 
II. EVENING ENGIW....ERING EDUCATION 
IN THE GREATER BOSTON AREA 
Evening programs in this area have not flourished to as 
great extent as in the New York area. The Lowell Institute 
was the first in this area to recognize the vi tal need for 
evening engineering education. 
Dr. Abbott Lawrence Lowell declared in 1900, as a policy o 
the Lowell Institut~ that it hereafter would offer courses so 
! 
that employed men who had not the opportunity of college train 
ing could have instruction in the principles of applied science. 
In line with this proposal the advanced courses given previous 
ly were dropped in favor of a "School for Industrial Foremen". 
This name was later dropped. The purpose of the program is to 
bridge the gap between professional engineers and skilled 
!/"Graduate Engineering Students Enrollment as of November 1, 
!947", Journal of Engineering Education, 38: 419-424, Jan. 
1948. 
TABLE IV 
EVENING GRADUATE ENGINEERING ENROL~ffiNT AS OF 
NOVEMBER 1, 1947 
I' 
-=-=-----:o-==--#=1 =--~=== 
workmen. Under the auspices of the Massachusetts Institute ll 
of Technology, the Lowell Institute School has attained, and is 
maintaining the objective it was established for. No advanced 
work is offered but graduate certificates are presented to 
those who satisfactorily complete the two years of one of the 
three courses offered - mechanical, electrical, and structural. 
Three other technical institutes in the Greater Boston 
Area offer evening technical programs. The institutes are as 
follows: Lincoln Technical Institute (affiliated with North-
eastern University), Franklin Technical Institute, and Went-
worth Technical Institute. The technical courses given by 
these institutes provide the one means of evening engineering 
education in this area at the present time. The graduate of 
1. these courses is not granted a baccalaureate degree, but is 
usually given certificate credit or a diploma of "Associate 
I 
I in Engineering". An exception to this is the Degree of Baeh-
1 
I -
elor of Business Administration in Engineering and Management 
which has been conferred on qualified candidates at Lincoln 
Technical Institute since 1936. 
World War II and its demands for technically trained per-
sonnel was responsible for the establishment of certain advan-
ced level E.S.M.D.T and E.S.M.W.T evening courses at the local 
institutions of higher learning. These courses were widely 
accepted but inasmuch as a wartime emergency existed, their 
acceptance cannot be considered the same as would exist in a 
peacetime situation when the pressure of exigency is not 
1 present. 
'I ,, 
I 
I 
i 
i · ~·. ' (J 
Indicative of the growing demand within this area are the 
several courses that the local engineering societies have and 1 
are sponsoring. The .American Society of Tool Engineers ann- il 
ounced a series of lectures to be held once a week for five '11 
weeks. I 
The response by way of attendance to these lectures is as ~~ 
follows: 
Jan. 15, 
Jan. 22, 
Jan. 29, 
Feb. 5 , 
Feb. 19, 
1948 
1948 
1948 
1948 
1948 
"Analysis of Method Improvement" 
"Motion Study as Applied to 
Design or Jogs and Fixtures'' 
"High Speed Millings" 
"Carbide Milling" 
"Q,uality Control" 
106 attended 
?4 attended 
89 attended 
200 attended 
information 
not received 
The American Institute of Electrical Engineers arranged 
for two courses of graduate level to be offered Thursday night 
from ?:00 P.M. to 9:00 P.M. during a t welve week period 
I 
January 8, 1948 - March 25, 1948. Status of these two courses 
is as follows: 
Servo mechanisms 
Industrial Power 
.Applications 
No. Inquiries 
25 
30 
No. Admitted 
22 
28 
Present w.w. 
Enrollment II 
Vet 
22 6 
26 11 
These courses are t~ught by instructors supplied by 
industry. The fee is $15.00 for members of the A.I.E.E. and 
$.20.00 for non-members. Enrollees have expressed a demand for 
s~ilar courses in the future, especially power transmission 
and industrial electronics. 
Other evening engineering education opportunities are 
offered by the Division of University Extension of the Depart-
ment of Education, Commonwealth of Massachusetts which is 
currently conducting a fifteen-week course on Wednesday even-
ings of essentially graduate nature that should have proven of 
interest to the engineers in this area. The course in trans-
ient analysis has a present restricted enrollment of twenty-
six. 
Two late afternoon classes are offered in this area. The 
Harvard University Graduate School of Engineering has been 
conducting a Colloquium in Aeronautical Sciences on different 
subjects. These are usually presented at 4 o'clock in the 
afternoon on a weekday. Massachusetts Institute of Technology 
is also sponsoring a similar series in their Seminar in 
Hydromeehanics. 
Evening engineering courses offered in the Boston area 
have been few. No organized program is in effect whereby 
graduate credit may be earned. Undergraduate evening work is 
even limited. Is this lack of offerings in an area where 
educational facilities are abundant, an indication in itself 
of a lack of demand, or are the institutions of higher learni~ 
failing to recognize a demand? 
The answer to this question resolves itself into a study 
of the problem to ascertain what the facts are and to bring 
them to light. 
il ' ' ' 
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CHAPTER IV 
PROCEDURE 
I. PREPARATION OF THE Q.UESTIONNAIRE 
.. As a tool to measure. the demand for evening engineering 
courses of graduate level, the questionnaire was decided upon 
because of the obvious fact that the information was not as-
certa ina ble in any other way. 
In preparing this form, close attention was paid to 
adherence to what are considered good criteria for a question-
naire. Blankenshipl/outlines the following points to be kept 
in mind when preparing the questionnaire: 
1. The introduction and opening questions must create 
rapport with the respondent. 
2. The questions must not be ambiguous. 
3. The questions must be phrased in psychologi cally 
concrete and specific terms. 
4. Whenever possible, questions should refer to object 
ive behavior. 
5. The intensity of phrasing will influence the replies. 
6. The questions must be worded so that they will not 
damage the pride of the respondent. 
7. The questions must be nonemotional and unbiased. 
8. If a check list is used, its influence must be care-
fully considered. 
The preparation of the inquiry form used in this study 
involved the construction of an initial draft which was 
submitted to a panel made up of two engin~ering educators and 
!/Blankenship, Albert B., Consumer and Opinion Research, 
Chapter 5, pp. 55-70, Harper & Bros, PUblishers, New York, 
1943. 
I 
an engineering placement consultant. Suggestions and recom-
mendations were received from this panel on certain alterations 
that should be made in the initial draft. Questions that were 
discarded included such queries as previous experience with 
evening engineering courses, continuation of studies while 
working, administration desirable for such programs, and 
commuting distances. The reasons for elimination were consid-
ered in the light of the objectives of this study and the crit-
erie of a good questionnaire. Some questions were cast aside 
because they were irrelevant to the present study. Others 
- I 
were eliminated by the process of combination and incorporation• 
'I I 
The revised draft of the inquiry form contained five ques- 1 
tions, not considering the questions concerning personal data 
such as name, address, company, etc. 
The first question sought to determine interest in courses ! 
that might be offered in the fall of 1948 and, if interest was 1 
indicated, what evening was preferred. 
The second question is in contrast with question one in 
that question .two asks for an indication of interest for a 
program leading to an advanced degree, not merely courses. 
This was considered to be of importance because many engineers I 
would probably be interested in taking certain courses, with or l 
without academic credit, but there would probably be fewer who 
would be interested in following a curricula of courses in an 
I established advanced degree program. 
,, 
d-
As a matter of convenience and segregation in classifying 
returns, question three was inserted to determine the partic-
ular engineering group to vvhich the respondent belonged. 
These groups are as follows: chemical engineering, civil 
engineering, electrical engineering, industrial engineering, 
and mechanical engineering. 
Instead of having a check list of courses that might be 
offered, question four was constructed so as to permit the 
respondent to name the courses that might prove of interest to 
him. A wide variety of courses would be expected, but if some 
courses were definitely in demand their preponderance would 
immediately be recognized. 
Comments of the respondent were asked for in question 
five. The personal data requested was for the purpose of its 
consequent importance in the determination of a mailing list. 
The revised draft of the questionnaire (appendix D) was 
given a trial run at t wo different locales, a Boston firm of 
consulting engineers and an office of a placement consultant 
for engineers and architects. These two organizations were 
chosen because it was felt that a good sampling of different 
types of engineers could be obtained. The re~ son for choice 
was later confirmed because or the percentage r esponse or 
groups of engineers was in similar proportion to that reason-
ably expected. The total of sixty-two questionna i res used 
II 
were distributed to twenty-three ( 37.1 per cent of the total )jj 
mechanical engineers, eleven a7.7 per cent) elect rical engin- i 
I 
eers, twenty-six (42 per cent) civil engineers, and two (3.2 
per cent) other engineers. 
The trial run qf the questionnaire revealed no difficult-
ies or ambiguities in its construction. The respondents re-
ported no difficulty in interpretation and comprehension. The 
form took from two to three minutes time to complete. 
II. DISTRIBUTION OF THE ~UESTIOl~~IRE 
The biggest difficulty assumed itself in the distribution 
of these questionnaires. As there is no record of address or 
a register of graduate engineers located in the Greater Boston 
Area, a direct mailing list of engineers was 
The Engineering Societies of New England has 
out of the questior· 
a mailing list of I 
II 
over seven thousand names, but it must be considered that a 
good portion of this membership are not college graduates and 
would probably not be eligible for graduate work. Thus it 
was deemed best not to spend the time and money in forwarding 
questionnaires to these members because of the uncertainty of 
quality response by such means. 
The method resorted to was distribution of questionnaires 
to companies in the quantity they desired to meet the needs of 
their graduate engineers. The main difficulty here was in 
determining what firms in this area employed engineers. No 
available sources gave this information. It was finally nec-
essary to choose firms for the mailing list from the Directory 
of New England Manufacturers and also from the advertisers of 
the Engineering Blue Book. The author realized that this was 
a "hit or miss" proposition and could only be justified by 
presenting this mailing list to a jury of qualified people and 
determining their opinion as to each firm listed on the mailing 
list as qualified by reason of having professional graduate 
engineers in its employ. This jury consisted of a dean of a 
local engineering school, a director of a research bureau, and 
the office secretary of ESNE. 
vVhen judging whether a firm did have engineers in its 
employ, the author attempted to choose firms of varying sizes 
in this area and also tried to make as even a division as 
possible among the types of engineers - such that it would be 
in some respects compatible with the proportions of engineers 
as indicated by the 1940 U. S. Census and certain statistics 
at the ESNE offices. 
To the firms selected on the distribution list - which 
finally included 200 organizations, a letter (appendix E) was 
sent informing them of the study and requesting their cooper-
ation. If they wished to cooperate in distributing the inquiry 
form (a sample of which was enclosed) to their graduate engin-
eers, they were requested to fill in the enclosed postal card 
(appendix F) signifying the number of forms desired. When the 
postal card was received at the ESNE office, questionnaires 
were immediately dispatched in the quantity requested. 
;I 
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CHAPTER V 
RESULTS OF THE SURVEY 
Two hundred letters to the firms on the mailing list we~e ~ 
sent our January 19th. Returns were received during the per~o 
January 21st to February 15th. Out of the mailing list of two I 
hundred organizations, sixty responded. This was considered a 
reasonable return because of the uncertainties previously men-
tioned in choosing organizations that would be suitable for 
the purpose. 
Out of the sixty responses, a total request was made for 
1?22 inquiry forms. The number of forms requested by each 
firm varied from none to two hundred. The number of forms 
returned ranged from one to one hundred and ninety-four. A 
report of this distribution will be found in Table : V giving 
the names of the participa t i ng firms, and the number of forms 
returned. For purposes of definition, it will be noted that 
firms responding to the original request, despite the fact tha 
they did not actively participate in the survey by requesting 
forms, or return forms that were sent to them, are classified 
as co-operating firms. A list of these firms will be found 
in Appendix G. Those firms who co-operated by actually re-
questing and returning completed forms are classified as part-
icipating firms. 
TABLE V 
PARTICIPATING FIRM:S F..ND ORGAl\TIZATIONS 
Firm or organization Forms returned 
American Stay Company l 
Walter Baker Company l 
Crandall Dry Dock Engineers 1 
Massachusetts Gear & Tool 1 
Walworth Company 1 
Dewey & Almy Company 2 
Charles T. Main, Inc. 2 
Packer Associates 2 
Pump Equipment & Engineer Company 2 
The Blanchard Machine Company 3 
The Boston & Maine R. R. 3 
National Company, Inc. 3 
Manning, Maxwell & Moore 5 
Gillette Safety Razor Company 6 
Arthur D. Little Company 6 
Polaroid Corporation 6 
F. s. Payne Company 7 
General Radio Company 9 
Thompson Lichtner 9 
Doelcam Corporation 10 
Martin-Hubbard Corporation 10 
New England Power & Service Company 10 
u. s. Geological Survey 10 
Emergency Planning & Research Bureau 12 
Monsanto Chemical Company, Merrimac Division 12 
Metcalf & Eddy 21 
Fay, Spofford & Thorndyke 22 
Simplex Wire & Cable Company 22 
B. F. Sturtevant - Division of Westinghouse 24 
Associated Factory Mutual Fire Insurance Co. 26 
Dept. of Public Work, Commonwealth of Mass. 35 
E. B. Badger & Sons Company 38 
Lever Bros. 42 
Submarine Signal Company 42 
~ackson & Moreland 50 
New England Tel. & Tel. 57 
Stone & Webster 194 
All of the participating companies returned fifty-seven 
or less inquiry forms with the exception of one company. This 
. firm, Stone and Webster Engineering Corporation, returned 194 
29 
I 
I 
I 
completed forms or 2?.5 per cent of the total response. With 
such a heavy proportion of the total, due consideration must 
given to ascertain the weight this company's response had on 
the final results. A separate study was made of the total 
response excluding the responses of this firm. 
be 
A total of ?0? completed forms were returned. This rep-
resents a response of 41 per cent. Many of the firms requested 
a surplus of forms thus causing part of the difference between 
the number sent out and the number received. Another reason 
for the discrepancy is that some firms are still in the process 
of distributing their questionnaires. For example, one large 
public utility which employs graduate engineers has taken the 
time and careful consideration to insert a notice of this study 
in their house organ to be reasonably sure that all of their 
interested employees may participate if they so desire. 
Many companies requested forms but did not return any. 
cases where a large quantity of forms were sent and none rec-
I 
I 
i( 
I 
I 
I 
eived, a follow-up was made by means of telephone conversation 
to ascertain what the delay was. The response to this study 
could have undoubtedly been much higher if more adequate follow-
up measures were taken in all cases . rather than in a few isola-
ted cases. 
Although the questionnaire was intended for engineering 
graduates, many non-graduates, graduates of technical institutes, 
and others whese previous academic work might not qualify them 
for graduate work, responded. These responses, numbering 
~ r . 
..... _
.I! 
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ninety-six, account for 13.5 per cent of the total and rather 
than discard them completely they have been carried in the 
statistical data as "status questionable." That is, after 
responses were sorted into fiv? groups - chemical engineering, 
I 
civil engineering, electrical engineering, industrial engineer- !\ 
ing, and mechanical engineering - in accordance with the res-
ponse to question three (In what field of engineering are you 
primarily interested?), these groups were further broken down 
into two categories - one a category in which there was no 
doubt that the respondent was eligible for graduate work; the 
other, a category in which there was some doubt as to whether 
or not the person would be qualified to do graduate work. This I 
doubt was caused either by the fact that the response indicated 
1 
a demand for a bachelor's degree first, or an unanswered res-
ponse to the question asking what degree, if any, the respon-
dant possessed. 
It was important that the proportions of engineers as showJ 
in this work be eompatible with the proportions of engineers as 
indicated by the 1940 United States census and also as indicate 
by reeords at ESNE. Agreement was considered satisfactorily 
obtained because out of four groups of engineers, the question-
naira response was in between the percentage response for civil 
and electrical engineers. For the mechanical engineers the 
I percentage response was 1.1 per cent less than that as indicated 
by the 1940 census and for the broad group designation "others",! 
the response was 1.4 per- cent greater than indicated . by the 
1940 census. These figures are given in Table VI. 
The discussion that will follow will consider the response r 
to the inquiry classified according to five major engineering II 
groups. The figures presented may be found in tabular form 
in Tables VII, VIII, IX, and X. 
Chemical Engineering: Out of a total of seventy-five 
qualified chemical engineers responding, sixty-seven or 89.4 
per cent indicated an interest in courses of graduate level 
that might be offered in the fall of 1948. Forty-seven (62.8 
per cent) revealed an interest in a program leading to an 
advanced degree. 
The course most in demand by chemical engineers is a course 
in unit operations. This course was . indicated by 15 and was 
followed closely by instrumentation, chosen by six engineers, . 
I 
and chemical thermodynamics, preferred by 7. Physical chemistr 
and nuclear physics received four responses each. Other course] 
with ·mor e than one response suggested by the respondents were 
as follows with response indicated in the parentheses: micro-
analysis (2), distillation (3), petroleum engineering (3), 
advanced machine design (3), heat transfer (2), organic chem-
istry (2), and business courses (4). 
Civil Engineering.~ A total of 222 civil engineers respon-
ded. Of this group, 183 were considered as qualified for grad-
uate work; 166 (or 90.8 per cent) were definitely interested in 
!1 courses of graduate level, and 113 (61.8 per cent) in a graduat, 
study program. When Stone and Webster Engineering Corporation II 
32 
TABLE VI 
COMPARISON OF DISTRIBUTION OF PARTICIPATING ENGINEERS IN THIS STUDY W!TH 
PROPORTIONATE REPRESENTATION OF GROUPS OF ENGINEERS AS REVW....ALED ·· 
BY OTHER SOURCES 
ESNE Records 1940 Census 707 Questionnaires 
(Boston f Cambridge 
f Somerville) 
Number Per cent Number ~er cent Number Per cent 
of total of total of total 
Civil 538 28.4 653 41.2 222 31.4 
Electrical 665 35.1 317 20.0 196 27.7 
Mechanical 57? 30.4 467 29.5 201 28.4 
Others 117 6.1 148 9.3 88 12.5 
TOTAL 189? 100.0 1585 100.0 70? 100.0 
... · 
~v 
w 
TABLE VII 
INTEREST IN COURSES, PROGRAMS , .AND DAY PHEYERENCES AS Il-TDICATED BY 
TABULATED HESUT..JI'S OF QUESTIO'f:\'11-I.L~LE RE:SPONSE 
I 
guestion 1 Q.uestion 2 
No No 
Interest interest Interest i nterest 
in in i n in 
courses courses Unans Mon Tues Wed Thur Fri Sat programs programs Unans 
Civil 166 13 4 72 50 72 46 32 27 113 46 24 
Civil (Status ?) 34 3 2 15 4 18 9 12 7 14 17 8 
TOTAL CIVIL 200 16 6 87 54 90 55 44 34 127 63 32 
Electrical 145 37 1 68 47 68 42 28 40 106 65 12 
Electrical (Status ?) 10 3 0 ;:, 5 5 2 3 2 8 3 2 
TOTr\L ELECTHI CAL 155 40 1 71 52 ?3 44 31 42 114 68 14 
Mechanical 146 11 3 69 46 65 48 25 23 109 41 10 
1\!lechanical (Status ?) 34 3 4 15 5 12 12 7 9 10 22 9 
TOTAl. lv!ECF..P.NICJ.~ 180 14 7 84 51 77 60 32 32 119 63 19 
Chemical 67 7 1 32 23 23 12 14 8 47 23 5 
Chemical ( Sta.tus ?) 1 2 0 1 0 0 0 0 1 1 2 0 
TOTAL . CHEMIGAL 68 9 1 33 23 23 12 14 9 48 25 5 
TOTAL HIDUSTRIAT_, 4 6 0 1 3 2 3 1 0 2 6 2 
'IDTAL 607 85 15 276 183 265 1'74 122 11'7 410 225 72 
-
'ICT.Il.L (Excluding Status ?) 
528 74 9 377 181 53 
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'l'ABLE VIII 
INTEREST llT COURSES, PROGRAMS, ·AND DAY PR"EFEHENCES AS TimiC!~TED 
BY TABULATED RESULTS OF QUESTIONNAIRE RE3P01£E 
(OMITTING RESULTS FP.OM STONE AND V>/EBSTER) 
Question 1 ~uestion 2 
No NO 
Interest interest Interest interest 
in in in in 
courses courses Unans Mon Tues Wed Thurs Fri Sat programs programs Unans 
Civil 115 13 l 50 42 42 3? 23 16 76 31 22 
Civil (Status ? ) 12 3 1 6 3 5 6 2 2 7 6 3 
TOTAL CIVIL 127 16 2 56 45 47 43 25 18 83 37 25 
Electrical 120 36 0 49 45 46 45 23 9 82 63 11 
Electrical (Status ?) 8 3 0 1 5 3 2 2 0 6 3 2 
TOTAL ELECTRICAL 128 39 0 50 50 49 4? 25 9 88 66 13 
Mechanical 91 10 2 38 39 ·40 36 15 6 66 30 7 
Mechanical (Status ?) 14 3 3 8 3 2 9 1 1 6 9 5 
TOTAL MECHANI CAL 105 13 5 46 42 42 45 16 7 72 39 12 
Chemical 57 7 1 26 22 16 10 9 6 40 22 3 
Chemical (Status ?) 1 2 0 l. 0 0 0 0 1 1 
-
2 0 
TOTAL CHEtvliCAL 58 9 1 2? 22 16 10 9 7 41 24 3 
TOTAL INDUSTRIAl· 4 6 0 1 3 2 3 1 0 2 6 2 I 
I 
TOT.IU. 422 83 8 180 162 156 148 67 41 286 1?2 55 
TOTAL (Excluding Status ?) 
387 72 4 266 152 45 
/ 
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TABLE IX 
ENGINEERING GROUP INTERESTS IN COURSES AND PROGRAMS 
Total Number Per cent Number rer cen~ interes 1 
Engineer- qualified inter·ested interested interested ted in 
ing group respondents in courses in courses in programs Program 
Chemical 75 67 89.4 47 62.8 
·Civil 183 166 90.8 113 61.8 
Electrical 183 145 79.2 106 57.8 
Industrial 10 4 40.0 2 20.0 
Mechanical 160 146 91.3 109 68.2 
TOTAL 611 528 86.4 3?? 61.? 
TABLE X 
E1TGINEERING GROUP INTERESTS IN COURSES AND PROGRAMS 
(EXCLUDING STONE AND WEBSTER ENGINEERING CORPORATION} 
Per cent 
Total Number Per cent Number in teres-
interested 
I 
I 
Engineer- qualified interested interested ted in 
ing group respondents in courses in courses in programs programs I 
Chemical . 65 . 57 8?.8 40 61.5 
Civil 129 115 89.4 ?6 59.8 
Electrical 156 120 ?6.9 82 52.? 
Industrial 10 4 40.0 2 20.0 
Mechanical 103 91 88.3 . 66 64.1 
TOTAL 463 38? 83.6 266 58.5 
was not included the figure s ran as follows: total of 129, of 
whom 115 (or 89.4 per cent) were interested in courses, and 
?6 (or 58.9 per cent) were interested in a program 
An unusually heavy demand was evidenced by this entire 
I 
II 
II 
I 
i: 
l! 
I 
I 
. I 
group for a course in indeterminate structures. 
(or 42.8 per cent) of those eligible 
Ninety-five ]I 
. I 
for advanced work indicated 
a "write in" demand for this course. Other courses in demand I 
are as follows: soilmeehanics (40}, hydraulic-hydrology (31}, 
sanitary engineering (21), reinforced concrete (13), highway ' 
engineering (7), vibrations (5), and bUsiness eourses (4). ~~ 
Electrical Engineering: A total of 183 qualified electrie j 
al engineers responded. Twenty-seven of thiS group were from I 
I 
Stone and Webster Engineering Corporation. Out of the total, 
145 (or 79.2 per cent) indicated interest in courses, 106 (or 
57.8 per cent) indicated interest in a graduate program. Wnen 
Stone and Webster Engineering Corporation was excluded, out ot 
the total of 156, 120 (or ?6.9 per cent) showed an interest in 
courses, and 82 (or 52.7 per cent) showed interest in a graduat 
program. 
Courses in demand by this group are as follows: electro-
nics (39), servo mechanisms (29), communications (21), power 
plant engineering (16), nuclear physics (15), advanced math-
ematics (15), transmission (13), circuit calculations (8). 
Industrial Engineering: There were only ten industrial 
engineers (all qualified for advanced work) who responded in 
this group. Four of these (40 per cent) signified interest 
in courses on a graduate level, but only two (20 per cent) 
indicated an interest in pursuing a program leading to an ad-
I
I vanced degree. 
The courses desired by this group are as follows: labor 
r 
I 
I 
. j 
I 
relations (2), plant layout and management (1), cost accounting 
(1), and time study (1). 
Mechanical Engineering: A total of 160 qualified mech-
anical engineers responded. Of this group, 5? were from Stone 
and Weoster Engineering Corporation. Out of t he total, 146 
(or 91.3 per cent} gave positive indications of interests in 
coursesr; 109 (or 68.2 per cent) indicated interest in a grad-
uate program of courses. Excluding Stone and Webster Engineer-
ing Corporation, the total of 103 had 90 (or 88.3 per cent) 
interested in graduate courses, and 66 (or 64.1 per cent) 
interested in a graduate program. 
Courses in demand by mechanical engineers are as follows: 
power plant engineering (24), servo mechanisms (23), advanced 
thermodynamics (21), nuclear physics (1?}, advanced design (14) 
advanced mathematics (9), business courses (9), heating and air 
conditioning (10), and hydraulics (10). 
Total Response: (Tables IX and X) The total response to 
question one asking whether there was an interest in enrolling 
in courses of graduate level in thefall of 1948 was divided as 
follows: 85.9 per cent of the entire group answered "yes", 
12.1 per cent answered "mo" and 2.0 per cent did not reply. 
Since this survey is especially concerned with the demands f'rom 
those who would be qualified for graduate work, it was consider 
. ed best to omit those whose status was questionable in this re-
gard. Excluding the "status questionable", the response of' I 611 11 
was as follows: 86.4 per cent "yes", 12.1 per cent "no", and 
II 
I 
J 
1.5 per cent no answer. 
The accuracy of the sampling is fairly high when 
II 
it is con i 
II sidered that the accuracy of return increases as 
I 
the proport- f 
ion of replies within a category moves away from 50 per cent. 
f 
Since the standard error of a percentage is equal to the square 
root of the percentage times the percentage subtracted from 
100, all divided by the number of cases, the standard error in 
this case is 1.3g. 
As a measure of probability, two standard errors - 95 per 
I 
cent probab~lity were chosen. II 
Blankenship!/ recommends this choice. He says · 
One standard error at 68 per cent is too ~ow for prac 
tical use. Three Etandard errors, when used as a criterion ~ 
greatly increases the number of cases and the cost, withou~ 
proportionate increase in accuracy, so that the use of two i 
standard errors appears a practical mid-point. A measure I 
that will be right in ninety-five out of 100 cases is 
reasonably accurate for the usual stirvey. I 
Insofar as this survey is concerned, the use of two stan- I 
'I dard errors indicates that if the total engineering population I.
I' 
in Boston responded, the percentage of "yes" votes would vary I 
I 
within a plus or minus 2.78 per cent from the previous 86.4 per i 
cent figure. 
In the question two, (the question asking whether they 
I 
would be interested in a program leading to an advanced degree) ' 
the response was divided among those qualified for advanced 
work as follows: 61.7 per cent "yes", 29.6 per cent "no", and 
I 
1/Albert B. Blankenship, Consumer and Opinion Research, p. 
, Harper & Brothers, Publishers, New York 1943. 
I 
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be 1.95, which means that the 61.7 per cent figure would be 
modified within a plus or minus 3.40 per cent if results with 
a 95 per cent accuracy were desired. 
The above figures, of course, represent the total of 611 
qualified responses. It should now be considered what these 
statistics would show if the responses from Stone and Webster 
Engineering Corporation were completely ignored. 
In this situation, 83.6 per cent responded "yes" to ques- ' 
tion one on the matter of course interest. With the percentage 
decreased from what it was before Stone and Webster Engineering 
Corporation was not included and the response accordingly dim-
inished, it would be expected that the $andard error would 
increase. It is now 1.72, which means that the percentage of / 
"yes" responses would vary within a plus or minus 3.54 per cent ! 
of 83.6 per ceht. 
Insofar as a program is concerned, 58.5 per cent answered 
"yes". The standard error is 2.29 in this case, and indicates 
that this "yes" response would vary plus or minus 4.5 per cent 
when the total engineering response is considered. 
Evening Preferences: As a supplementary addition to this 
study, evening preferences were considered so as to evaluate 
what would be perhaps the most convenient evenings for post-
graduate work. Tables VII and VIII, and Figures 1 and 2 
the nature of the response to this part of the inquiry. 
present 
I 
' Evening preferences were especially marked in favor 
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~ II 
of Mondays and Wednesdays. This was true for all groups of 
engineers, with the exception of the chemical and industrial 
engineers who did not indicate the marked preference for Wed-
nesday evening as considered by the other groups. These pref-
erences gradually taper off from a high point on Wednesday to 
the lowest preference for Saturday morning classes. 
I 
·I 
Comments: Comments requested in question five were very · 
limited with the greatest share of these requesting that the 
courses be given as early in the evening as possible. No other· 
comments were regarded as significant enough to warrant their 
inclusion in this study. 
_· d_2 
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CHAPTER VI 
SDM1·IARY, CO NCLUSIONS, AND RECOMMENDATIONS 
This paper has attempted to reveal the demands for evening 
Justificatio 1 
I . , 
I' ,- 43 
I 
engineering education in the greater Boston area. 
I 
for such a program was sought from the writings of noted educ-
ators and engineers interested in this field. The history of 
evening engineering programs was traced and brought forth the 
point that such programs usually flourish in metropolitan areas 
The actual demand in this area was determined by the means of a I 
I 
questionnaire study. 
From the results that were obtained, it can definitely be 
concluded there is a significant demand for evening engineering 
I 
courses of graduate level commenci ng in the fall of 1948; that 
there is enough interest in a program leading to an advanced 
degree to warrant further investigation; and that certain day 
and course preferences are indicated as the basis for estab-
lishing such work this year. 
The following suggestions with recommendations based on 
this study are: 
1. Definite plans should be formulated by some policy 
making source to plan to meet the demand for evening 
engineering courses at graduate level. 
2. Inasmuch as this paper is merely an exploratory study, 
I 
a wider study is indicated in which more definite in-
formation may be given to prospective evening engin-
eering graduate students of the programs that might 
be offered and the approximate cost. 
3. This investigation has found while making this study 
that the demand for undergraduate work parallels that 
of graduate work and possibly exceeds it. A study 
is indicated to determine what this demand is. 
4. Sources offering evening engineering graduate work 
should be contacted to gain full benefit from their 
experiences with the nature of this new program. 
. . . 44 
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1iPPENDIX A 
FIRST PUBLISHED ANNOUNCEME~IT REQ.'U"ESTING 
REACTION OF ENGINEERS TO PROPOSED 
EVENING ENGINEERING COURSE. 
OF NEW ENGLAND 
October 7, 1946 No. 26 
PROSPECTIVE EVENING ENGINEERING COURSES 
OF COLLEGE GRADE 
In several cities in the United States engineering courses are offered in 
the evenings by accredited engineering colleges. These courses are of 
college grade and are counted toward degree requirements by the colleges 
and universities participating. By these means a man may complete the 
requirements for a bachelor's degree, or carry his education further, in 
some cases to a master's degree in engineering. Men not interested in col-
lege credits can select courses which would help in their own development. 
At present such opportunities are not available in the Boston area. The 
ESNE Committee on Engineering Education and Professional Develop-
ment is desirous to determine the demand in this area for such a program. 
As a preliminary step, however, the Committee asks those· who are inter-
ested in pursuing such programs df study to write to the Committee stat-
ing in what field they would study if offered an opportunity, about how 
far they plan to carry their studies, and what particular subjects they 
would wish to have offered. 
Will those, therefore, to whom this prospective program appeals, write 
to Committee on Engineering Education, 715 Tremont Temple, Boston, 
Mass., and give the information outlined above? This preliminary in-
formation will be of help to the Committee, and may show at once the 
interest there is in such an undertaking. 
MEETINGS OF THE WEEK 
Monday, October 7, American lns,titute of Mining and Metallurgical Engineers, 
page 2. 
Monday, October 7, American Welding Society, p'age 2. 
Tuesday, October 8, AlEE Technical Group-Distribution, page 2. 
Wednesday, October 9, Designers' Section, B.S.C.E. , page 3. 
Thursday, October I 0, American Socie·~y of Refrigerating Engineers, page 3. 
Thursday, October I 0, American Society of Tool Engineers, page 3. 
JAMES HOLT, PRESIO'ENT 
APPENDIX B 
LETTER REQUESTING INFORMATION ABOUT SIMIL4.R STUDIES 
ENGINEERING SOCIETIES OF NEW ENGLAND CONDUCTED IN 
INCORPORATED OTHER AREAS 
715 TREMONT TEMPLE, BOSTON 8, MASSACHUSETTS 
WILLIAM C. WHITE, 1ST VIC!!< PRESIDENT 
CARROLL A. FARWELL, 2ND VICE PRESIDENT 
KERR ATKINSON , TREASURER 
WAYNE S. BALDUS, .EXECUTIVE CoMMITTEEMAN 
HAROLD B. RICHMOND. ExECUTIVE COMMITTEEMAN 
ALBERT HAERTLEIN, JUNIOR PAST PRESIDENT 
HAROLD C . HAMILTON, SENIOR PAST PRESIDENT 
RAYMOND L. SMART, SECRETARY MISS M. G. PI MENTEL. OFFICE SECRETARY 
BOSTON SOCIETY OF CIVIL 
ENGINEERS 
PLANT ENGINEERS CLUB 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
CIVIL ENGINEERS, 
NORTHEASTERN SECTION 
AMERICAN INSTITUTE OF 
MINING AND' 
METALLURGICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
HEATING AND VENTILATING 
ENGINEERS, 
MASSACHUSETTS CHAPTER 
AMERICAN WELDING SOCIETY, 
BOSTON SECTION 
ILLUMINATING ENGINEERING 
SOCIETY, 
NEW ENGLAND SECTION 
MASSACHUSETTS STATE 
ENGINEERS' ASSOCIATION 
INC. 
AMERICAN SOCIETY OF 
REFRJCiERATING ENGINEERS, 
BOSTON SECTION 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 
LYNN SECTION 
INSTITUTE OF RADIO 
ENGINEERS, 
BOSTON SECTION 
MUNICIPAL TECHNICAL 
ENGINEERS ASSOCIATION 
OF BOSTON 
AMERICAN INDUSTRIAL RADIUM 
AND x .. RAY SOCIETY, 
BOSTON SECTION 
AMERICAN SOCIETY OP' 
SAFETY ENGINIE.JE,RS, 
BOSTON CHAJ'TER 
AMERICAN SOCIETY OF 
TOOL ENGINEER&, 
'OSTON CHAJ'TER 
November 26, 194? 
Dear Sir: 
The Committee on Education and Professional Develop-
ment of ~he Engineering Societies of New England is en-
deavouring to estimate the need and opportunity for evening 
engineering courses of college grade in the Greater Boston 
area. As a preliminary phase of this undertaking, a survey 
is planned to furnish data necessary for the study. 
If similar studies have been conducted by your society, 
we would appreciate receiving an outline of the methods of 
their survey procedure and results, as it would prove of 
inestimable value to us in laying a firmer foundation for 
our work. Any inquiry forms that you used in making your 
study would ·also be appreciated. 
Enclosed herewith is six cents in postage s tamps to 
cover mailing costs of any such material. 
Very truly yours, 
Jack D. Raymond 
(Conducting the survey) 
Frederic N. Weaver 
(Chairman, Engineering Education 
and Professional Development, 
Engineering Societies of New 
England, Inc. ) 
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APPENDIX C 
ENGINEERING SOCIETIES CONTACTED TO DETEm.U NE IF 
SlMILAR SURVEYS HAD BEEN CONDUCTED BY THEM. 
I 1. Albany Society of Engineers 
346 Q.uail Street 
" 
Albany, New York 
2. American Institute of Electrical Engineers 
33 W. 39th Street 
New ~ork, New York 
3. .~erican Institute of Mining and Metallurgical Engineers 
29 W. 39th Street 
New York, New York 
4. American Society of Civil Engineers 
33 W. 39th Street 
New York, New York 
5. American Society of Mechanical Engineers 
29 w. 39th Street 
New Yo~k, New York 
6. American Society of Safety Engineers 
20 North Wacker Drive 
Chicago, Illinois 
7. Associated Engineers of Spokane 
Davenport Hotel 
Spokane, Washington 
8. Brooklyn Engineers Club 
117 Remsen Street 
Brooklyn, New York 
9. Cleveland Engineering Society 
lOth Floor 
Builders Exchange Building 
Cleveland, Ohio 
· 10. District of Columbia Council of Engineering and 
II Architectural Societies 
1i 744 Jackson Place, N. W. 
Washington, D. c. 
11. Engineers Club 
Arctic Building 
3rd & Cherry Streets 
Seattle, Washington 
12. Engineers Club of Baltimore, Inc. 
6 W. Fayette Street 
Baltimore, Maryland 
13. Engineers Club of Minneapolis 
4500 Reservoir Boulevard 
Minneapolis, Minnesota 
14. Engineering Society of Buffalo 
Office 15 
Hotel Statler 
Buffalo, New York 
15. Engineering Society of Detroit 
2?2 Hotel Statler 
Detroit, Michigan 
16. Engineering Society of Wisconsin 
Engineers Building 
University of Wisconsin 
Madison, Wisconsin 
1?. Western Society of Engineers 
205 West Wacker Drive 
Chicago, Illinois 
hton Univ!"~rty , 
School of Education 
Library 
APPENDIX D 
FINAL DRAFT OF QUESTIONNAIRE 
ENGINEERI NG SOCIETIES OF NEW ENGLAND 
SURVEY OF NEw FOR BVEN I HG ENGINBERING COURSJ:;,S OF GRADUAT:L; L}c;VEL 
GR:;:;ATJc;R BOSTON .Ar-t:EA 
You are being as ked for your opinion as a n engineer to a scert a i1 
the demand for evening engine ering course s of graduat e l ev e l in t l1i s 
'-~ area. Preliminary investiga tions have indicated a dema.nd but not 
enough information was secured to properly evaluate it. 
Your re s ponse to this s urvey will not obliga.te you in any vray 
a nd r ill assist us in det e rmining the nature and quantity of the de-
mand. Please complete it and return to the source from which you re-
ceived it. Thank you. 
Jack D. Raymond 
For the Committee on ~ngine er ing bduc atio n and pr~­
fessional Development 
• • • • • • • • • • • Q • • • • • • • • • • • • • • • • • • • • • • • • 
U~e reverse side if additional space is ne eded. 
1. would you probably be interested in enrolling 
for an engine ering cour s e or cour ses at the 
graduq.te level if these were offered at a con-
venient time in Gre a ter Boston in the fall of 
19 48? If so, vrould you prefer (pleas e check) 
Monday evening 
Tuesday evening 
We dnesday evening 
Thurs day evening 
Friday evening 
Saturday eve ning 
' 2. would you probably be inter es te d in t aking a 
program nf evening study leading to the master's 
Yes ( No ( 
degre e in engine ering? Ye s ( 11o ( 
3. In what field of engineering (Civil, Electrical, 
~echanical, etc.) are you primarily int ~r e s ted? 
4. Wha t particular subjects (s ervo-me chanism, mu-
clear physics, inde termi.nate structures , etc.) 
wo~ld be of greatest inter es t to you? 
5. What other suggestions wo ul d you make regarding 
the proposed evening program of graduate cours es? 
Name 
Address------------------
Position------....----- -- .,----------
---------------------
Company----------------------
Age 
ne greer:sr-----------·----------
na t e of De gr ee(s)----·---~------ ---·-
What College? __ ==~==~~==~-~=~~~~~ 
Veteran ·vv. w. II? 
S2 
APPENDIX E 
"COVER LETTER" SENT TO FIRMS REQUESTING THEIR COOPERATION 
ENGINEERING SOCIETIES OF NEW ENGLAND 
INCORPORATED 
715 TREMONT TEMPLE, BOSTON 8, MASSACHUSffiS 
(::-_ #") 
-, .•. • 1 
JAMES HOLT, PRESID'ENT 
WILLIAM C . WHITE, 1ST VI_CE PRESIDENT 
CARROLL A . FARWELL, 2ND VICE PRESIDENT 
KERR ATKINSON, TREASURER 
WAYNE S. BALDUS, EXECUTIVE COMMITTEEMAN 
HAROLD B, RICHMOND, EXECUTIVE COMMITTEEMAN 
ALBERT HAERTLEIN, JUNIOR PAST PRESIDENT 
HAROLD C. HAMILTON, SENIOR PAST PRESIDENT 
RAYMOND L. SMART, SECRETARY MISS M. G. PIMENTEL. OFFICE SECRETARY 
BOSTON SOCIETY OF CIVIL 
ENGINEERS 
PLANT ENGINEERS CLUB 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
CIVIL ENGINEERS, 
NORTHEASTERN SECTION 
AMERICAN INSTITUTE OF 
MINING AND 
METALLURGICAL ENGINEERS, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
HEATING AND VENTILATING 
ENGINEERS, 
MAsSACHUSETTS CHAPTER 
AMERICAN WELDING SOCIETY, 
BOSTON SECTION 
ILLUMINATING ENGINEERING 
SOCIETY, 
NEW ENGLAND SECTION 
MASSACHUSETTS STATE 
ENGINEERS' ASSOCIATION 
INC. 
AMERICAN SOCIE1'Y OF 
REFRIGERATING ENGINEERS, 
BOSTON SECTION 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, 
LYNN SECTION 
INSTITUTE OF RADIO 
ENGINEERS, 
BOSTON SECTION 
MUNICIPAL TECHNICAL 
ENGINEERS ASSOCIATION 
OF SOSTON 
AMERICAN INOUSTRIAL RADIUM 
AND X .. RAY SOCIETY, 
BOSTON SECTION 
AMERICAN SOCIETY OF 
SAFETY ENGINEERS, 
BOSTON CHAPTER 
AMERICAN SOCIETY OP' 
TOOL ENGINEER8, 
BOSTON CHAPTER 
.. 
The Committee on ~ngineering Education and Pro-
fessional Development of the Engineering Societies 
of New England has been making a study of the need 
for evening engineering cour s es of graduate level 
in the Greater Boston Area. Preliminary investiga-
tions have indicated a demand for such courses, but 
not enough information was secured to properly evalu-
ate that demand. In order to gain ~ more comprehen-
si ve view of the need for engineering courses, it has 
been decided to invite the co-operation of selected 
companies in surveying the inte~ests of their engineers 
in further professional study. 
I am authorized by the Committee to gather and 
analyze data in accordance with the. enclosed sample 
inquiry form~ the purpose being to lay plans for a 
series of engineering courses at the graduate level 
beginning in the fall of 1948. Would you be willing 
to distribute these forms among the engineering per-
sonnel in your concern urging that they complete and 
return them to you for use in the survey? 
If you are willing to assist in this study, 
please complete the enclosed card. Your co-operation 
is earnestly solicited and will be s incerely appre-
ciated. 
Very truly yours, 
Jack D. Raymond 
For the Committee on Engineering Educatipn and Pro-
fessional Development 
Enc. (2) 
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APPENDIX F 
REPLY CARD FOR CO-OPE~~TING FIRMS 
ESN$ ~OMMITTEE CN EN~INEERING EDUCATION 
n1 ~1 AND PROFESSIONAL DEVELOPMENT n ~ Survey of Need of Evening Engineering Courses of 
Graduate Level in the Gr8ater Boston Area 
Date 
I am w~lling to co-operate in your survey concern- . 
ing interests of graduate engineers in evening 
study programs. 
Please send me inquiry forms. 
-----
( signed)---------------
Position ______________ Company ________________ __ 
!I 
II -~~-1 ==== 
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APPENDIX G 
COOPERATING FIRMS AND ORGANIZATIONS 
Abrasive Products Company 
The Babcock & Wilcox Company 
Boston Edison Company 
The Carter Ink Company 
George P. Carver Engineering Company 
Champian Lamp Works 
Commercial :B'ilter Corporation 
The Container Corporation of America 
Eastern Gas & Fuel Associates2. 
Esso Standard Oil Company 
General Electric Company 
Charles A. Maquire & Associates 
Massachusetts Department of Public Health 
Northeastern Airlines 
Pneumatic Scale Corporation Ltd. 
Rath & Strong Engineers 
Skinner & Sherman, Inc. 
Starkweather Engineering Company, Inc. 
Ultrasonic Corporation 
Union Gear & Machine Company 
Ward Steel Company 
Westinghouse Electric Corporation 
Whiteman & Howard Inc., Engineers 
r::: r:::) 
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